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ABSTRACT 

PURPOSE: To improve transistor characteristics, by forming an insulating 
film of high quality on a semiconductor thin film surface at a low 
temperature, and modifying the semiconductor thin film at the same time as 
the forming of the insulating film. 

CONSTITUTION: In an atmosphere containing at least one or more kinds of 
gases out of atmospheres containing oxygen, oxygen compound, water vapor, 
and nitrogen as constitution elements, silicon semiconductor is irradiated 
with an energy beam like laser light and electron beam, and the silicon 
semiconductor is partially melted or turned into a semimelted state, 
thereby generating the surface reaction with oxygen or nitrogen in the 
atmospheric gas, and forming a silicon oxide thin film or a silicon nitride 
thin film on the silicon semiconductor surface. The melting time of silicon 
semiconductor for the insulating film formed by this invention is short as 
compared with the case of thermal oxidation method and the like, so that 
said film is formed only on the extreme surface part. As to the quality of 
an insulating film, a superior insulating film wherein interfacial levels 
and pin holes are few can be formed. 
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